Ramaekers, L. H. J., Theunissen, P. M., and Went, K. (1975). Archives of Disease in Childhood, 50, 555. Acute lymphopenia, stress, and plasma cortisol. Plasma cortisol levels were determined in 51 children on admission to hospital for a variety of acute illnesses which were associated with a lymphopenia, and again when the lymphocyte count had returned to normal. The ratio cortisol level/lymphocyte count was much higher in the acute phase of the illness than later when the lymphocyte count had returned to normal. It is concluded that the lymphocyte count is a useful means of detecting an acute stress condition, and the time of return of normal plasma cortisol levels.
Reduction in circulating lymphocytes in children has rarely been accorded much diagnostic significance. In adults, Zacharski and Linman (1971) analysed 178 cases with 7350 leucocyte counts which showed both a relative and an absolute lymphopenia and noted a relation between lymphopenia and malignancy, but the significance of acute transitory lymphopenia was not evaluated. Transitory lymphopenia occurs in many acute disorders at all ages. These changes are more impressive in children than in adults because the absolute and relative numbers of circulating lymphocytes in these two age groups are normally very different; from 60 per 100 white cells in infants decreasing to adult levels of 30 per 100 white cells at puberty.
The characteristic haematological responses following acute stress or corticosteroid medication, namely neutrophilia, lymphopenia, and eosinopenia (Selye, 1950) are well known. Such haematological changes following stress depend on an adequate discharge of ACTH and corticoid hormone . Numerous rereports and reviews (Dougherty and White, 1944 , 1945 , 1947 Dougherty, 1952) concern the fact that there is an inverse relation between plasma ACTH level and lymphatic tissue mass, including that of the lymphocytes of peripheral blood. The question arises whether the acute, transitory lymphopenia (absolute and relative), so frequently seen in paediatric patients, is a useful sign of acute systemic stress as measured by the plasma cortisol levels.
The purpose of this study was therefore to investigate the relation between acute lymphopenia and plasma cortisol levels, and to evaluate the usefulness of routine lymphocyte counts in clinical paediatrics. No such study has been made in children, although Frank and Dougherty (1953) described the lymphocytic response in 10 normal human adults given ACTH, and correlated blood cortisol levels with lymphocyte counts in various conditions, such as infectious mononucleosis, tuberculosis, and advanced cirrhosis.
Materials and methods
The children included in this study were those admitted to the paediatric department showing a relative lymphopenia (i.e. >50% reduction of the mean normal values) irrespective of the total leucocyte count. By collating the data of Nelson, Vaughan, and McKay (1969) and Smith (1972) Stahl, Hertling, and Knappe (1963) . The exact time was noted. There-555 after total leucocyte and differential counts were done every second day, and at the same time of day in order to eliminate the influence of the normal diurnal variations in cortisol levels and lymphocyte counts (Elmadjian and Pincus, 1946) . The cortisol level was again determined as soon as the lymphocytes had risen to levels normal for the age of the child concerned. Daily lymphocyte counts and cortisol level determinations were carried out in the same way in one case of acute viral disease of undetermined type.
Results
Major diagnoses are listed in 4 groups in Table I . The number of days elapsing between the lymphopenic state on admission and the return to normal values is shown in Table II . Fig. 1-3 show the leucocyte counts and the number of lymphocytes, expressed both in absolute terms and as a percentage of total leucocytes on admission (represented by 'stress') and on reaching (1953) . In 31 cases (61%) the lymphocyte count returned to normal within 10 days, and in 43 cases (84%) within 15 days (Table II) . The return to a normal lymphocyte count took longer than 16 days in the case of burns and in severe bacterial infections. No differences were found according to sex or age, and even the neonate seems to react in a similar way to the stress of normal parturition, as evidenced by the fall in lymphocytes (Xanthou, 1970) .
Although Fig. 4 shows that there was some overlap in cortisol levels in stress and nonstress conditions, only 6 cases showed little or no fall between the first and second samplings. In one of these (as was discovered later) the patient had already received steroid medication to relieve laryngeal obstruction, and suppression of his adrenal response to stress may have occurred. The other 5 cases included acute lymphadenitis, 2 acute streptococcal nephritis, 1 convulsions with mental retardation, and 1 bleeding after dental extraction.
We conclude that in clinical paediatrics more attention should be paid to the absolute and percentage lymphocyte count than is usually done, since lymphopenia can indicate a stress situation and is associated with a high plasma cortisol level. Unexplained lymphopenia should therefore alert the physician to the possibility of an underlying acute stress situation. Furthermore, in following the progress of acutely ill children, the lymphocyte counts can probably be used as a guide to determine the time when the patient returns to a 'nonstressed state'. plasma cortisol.
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